Background To date, there is no global consensus on the definition of the severity of psoriasis. The REFlective evaLuation of psoriasis Efficacy of Treatment and Severity (REFLETS) questionnaire has recently been developed to
Introduction
Psoriasis is usually classified as mild, moderate or severe, according to the proportion of erythema, induration and desquamation of psoriasis plaques and the proportion of body surface area involved. 1 The Psoriasis Area and Severity Index (PASI) is a widely used tool for measuring psoriasis severity; it assesses lesions weighted by the area of involvement. 2 Other common severity measures include percentage of body surface area involvement and physician's global assessment. 3, 4 However, despite the existence of these standard measures, there is no global consensus on the definition of severity of psoriasis 5 and the PASI has some limitations in terms of clinical relevance and interrater variability. 6, 7 The severity of psoriasis symptoms and difficulty finding effective treatments cause psychological distress and strongly affect patients' quality of life, especially daily activities and social life. 8, 9 Discrepancies are observed between clinical and patient evaluations of severity and treatment effectiveness 10, 11 , with patients generally focusing on psychological impact of the disease. 12, 13 Moreover, patients with psoriasis frequently display difficulties in expressing their emotions and feelings. 14, 15 These issues can contribute to inappropriate treatment decisions, and patients may become dissatisfied with clinicians and therapies. 16, 17 The European Medicines Agency recommends using both clinical and patient assessments, including health-related quality of life measures, for overall evaluation of product efficacy in psoriasis. 18 The Skindex-29 and the Dermatology Life Quality Index (DLQI) are two self-administered instruments frequently used to evaluate quality of life in patients with skin disease. 19, 20 However, these instruments assess the patient perspective only and have been developed for use in any skin disease. Psoriasisspecific instruments such as the Psoriasis Disability Index 21 , the Impact of Psoriasis Questionnaire 22 , the Psoriasis Index of Quality of Life 23 and the Psoriasis Quality of Life 24 questionnaire also exist. However, these instruments aim to assess the impact of psoriasis on quality of life as perceived by patients only. Therefore, there is a need for a psoriasis-specific instrument that better and specifically measures perceived disease severity and treatment efficacy as rated by both patients and clinicians. This new instrument could improve patient-clinician communication and thus treatment decisions. This article describes the development and psychometric validation of the self-administered REFlective evaLuation of psoriasis Efficacy of Treatment and Severity (REFLETS) questionnaire, an instrument allowing plaque-type psoriasis severity and treatment efficacy to be evaluated simultaneously by both patients and clinicians.
Materials and methods
The questionnaire development and the validation study were independently submitted to and approved by the Toulouse University Hospital Ethics committee. Confidentiality and anonymity were guaranteed to patients and informed consent was given by all patients before entering the study. The study was conducted in compliance with the ethical principles derived from the Declaration of Helsinki.
A scientific advisory board composed of eight French dermatologists experienced in psoriasis research and management was involved in the development and validation process.
Development of the REFLETS questionnaire
Questionnaire development followed a rigorous and standardized methodology as recommended by the US FDA for patient-reported outcome measures. 25 A literature review was first conducted to document patient and clinician perceptions of psoriasis severity and to identify existing instruments and criteria used to evaluate psoriasis severity and treatment efficacy. Semi-directive exploratory interviews were then conducted face-to-face with patients and by phone with dermatologists in France. Interviews aimed to identify attributes clinicians and patients use to assess the severity of psoriasis and judge treatment success. Dermatologists working in hospital, private practice or both were eligible to participate in the study if managing at least two patients a month with mild to severe plaque-type psoriasis, and if prescribing local, systemic or biological treatments, or phototherapy. Patients were eligible if aged above 18, diagnosed with mild to severe plaque-type psoriasis, and treated with local, traditional systemic, biological or phototherapy treatment. Patients with pustular or guttate psoriasis were excluded.
Qualitative analysis of transcripts of interviews was conducted according to the grounded theory 26, 27 and involved classifying subjects' quotes into concepts to create the conceptual content of the questionnaire using ATLAS.ti software (Version 6.0; GmbH, Berlin, Germany). 28 The most relevant concepts related to severity of psoriasis and treatment efficacy were discussed and selected with the scientific advisory board. Items were generated for each concept using patients' words. Two test versions of the questionnaire were developed, one to be completed by clinicians, one by patients. Comprehension tests were carried out following an iterative process with new clinicians and patients recruited using the same criteria as for exploratory interviews. Clinicians and patients completed the questionnaire and answered questions about its content, structure, item relevance and comprehension. The questionnaire was revised accordingly.
Finalization and psychometric validation of the REFLETS questionnaire
Study design and population The validation study was an observational, prospective, longitudinal, multicentre study conducted with dermatologists in France. Each clinician recruited 10-15 patients using the same criteria as for the development interviews, but also including treatment-naive patients. The study included for each patient an inclusion visit, a first follow-up 1-3 months after inclusion, either as visit to the clinician or by mail, and a second follow-up a week later by mail. At inclusion, clinicians classified their patient as mild, moderate or severe; as no global consensus on the definition of severity of psoriasis exists, no specific definition was given to the clinicians. Clinicians answered according to their own experience. Then they collected patient socio-demographic and clinical characteristics, completed the REFLETS questionnaire, the PASI 2 and two global evaluation scales to evaluate psoriasis severity (from 1: mild psoriasis to 4: very severe psoriasis) and treatment efficacy (from 1: treatment failure to 4: very effective). If patients visited again their clinicians within 3-months of inclusion visit, clinicians again completed the REFLETS questionnaire and the PASI. At each time point, patients completed the REFLETS questionnaire and evaluated psoriasis severity and treatment efficacy using global evaluation scales. Additionally, at inclusion and follow-up 1, patients completed the Skindex-29 19 and the DLQI, 20 two dermatology-specific instruments measuring quality of life of patients with skin disease. The Skindex-29 comprises three dimensions, emotions, symptoms and functioning, scored from 0 (no impact) to 100 (large impact on quality of life). The DLQI contains six dimensions: symptoms and feelings, daily activities, leisure, work and school, personal relationships and treatment. Dimension and total scores range from 0 (no effect) to 30 (the largest effect on patient's life).
Statistical analyses and psychometric properties Quality of completion of the REFLETS questionnaire was first evaluated. The structure of the questionnaire was defined at inclusion using principal component analysis (PCA) with PROMAX rotation and confirmed at follow-up 1 using a multitrait analysis based on Pearson correlation coefficients. The relationship of the REFLETS scores with the PASI, patient and clinician global evaluations of psoriasis severity, Skindex-29 scores and DLQI scores was explored at inclusion to evaluate clinical and concurrent validity of the REFLETS questionnaire. The hypothesis is that REFLETS scores are higher when psoriasis severity is lower, and that REFLETS scores correlate moderately to highly with scores from other questionnaires measuring similar concepts, and poorly with scores from other questionnaires measuring non-related concepts. Cronbach's alphas were calculated for each score at inclusion to evaluate internal consistency reliability (extent to which individual items are consistent with each other in the same dimension and reflect a single underlying concept); a value of 0.70 or greater is considered satisfactory. 29 The test-retest reliability of patient REFLETS scores (i.e. the intrapatient variability) was assessed at one week interval (between follow-ups 1 and 2) using intraclass correlation coefficients (ICC). Values of 0.70 or greater are considered satisfactory. 29 The ability of REFLETS scores to detect changes in health status over time (i.e. responsiveness to changes) 30 was assessed by comparing changes in REFLETS scores between (1) improved, stable and worsened groups of patients defined with patient global evaluations of severity or treatment efficacy, and (2) responders (defined by a decrease in PASI score ≥50% from inclusion to follow-up 1) and non-responders. 31 Effect sizes (ES) were calculated within each group of patients to interpret changes in REFLETS scores as low, moderate or important with ES around 0.20, 0.50 or 0.80, respectively.
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The threshold for statistical significance was fixed at 5%. Statistical analyses were performed using SAS software for Windows (Version 9.2; SAS Institute, Inc., Cary, NC, USA).
Results

Development of the REFLETS questionnaire
Twenty clinicians and 20 patients (mean age 46 years) were first interviewed. As classified by clinicians, four patients had mild plaque-type psoriasis, ten moderate and six severe. Most patients received topical treatments (n = 17); some patients also received a systemic treatment (n = 7), a biological treatment (n = 7) or phototherapy (n = 6).
The attributes used by patients and clinicians to assess psoriasis severity and treatment efficacy included symptoms (itching, desquamation and pain); disease-specific characteristics (surface, location, chronic condition); treatment-related aspects (efficacy, rapidity and satisfaction); and impact of the disease and its treatment on patient's quality of life (social, physical and psychological aspects, professional and everyday life and couple life) (Fig. 1) . Based on qualitative analysis, the conceptual content of the questionnaire was defined (Fig. 1) , and items were generated to create the test versions of the questionnaire for both clinicians and patients. In the clinician version, items referred to 'the psoriasis of your patient'; in the patient version, items referred to 'your psoriasis'.
Twenty new patients (mean age 45 years) with mild (n = 6), moderate (n = 7) or severe plaque-type psoriasis (n = 7) and 15 new clinicians participated in comprehension tests. Most patients received topical treatments (n = 18), half received a systemic treatment and less than a quarter received biological treatment (n = 4) or phototherapy (n = 3). Comprehension testing showed that the questionnaire was well accepted by patients and by dermatologists. Minor reformulations based on patient and/or clinician suggestions were implemented to improve understanding. The resulting pilot versions both contained 32 items organized into two sections: severity of psoriasis (20 items) and efficacy of treatment (12 items).
Finalization and psychometric validation of the REFLETS questionnaire
Study population and completion data Thirty-four clinicians recruited 441 patients; 430 (97%) met all selection criteria and completed at least one item of the REFLETS questionnaire at inclusion (inclusion population). Eighty-five per cent of patients completed the REFLETS questionnaire at follow-up 1 (n = 374) and 70% at follow-up 2 (n = 310). Patient characteristics at inclusion are described in Table 1 .
At each visit, the mean number of missing items was lower than one of 20 for severity items and lower than one of 12 for efficacy items, for both clinicians and patients. More than 90% of clinicians and patients completed all severity items at each visit. Treatment efficacy items were only completed for patients being treated for their psoriasis. For those patients, more than 90% of patients and clinicians completed all treatment efficacy items at each visit.
Finalization of the questionnaire Based on iterative PCA, multitrait analysis and discussion with the scientific advisory board, three items were removed from the pilot version (disease duration, difficulty finding effective treatment and sustained benefits after end of treatment). The REFLETS final structure comprises 29 items divided into two dimensions: psoriasis severity and treatment efficacy ( Table 2) . 33 The psoriasis severity dimension included three subdimensions (disease course, symptoms and impact of psoriasis). Two items on joint pain and treatment efficacy on joint pain were retained as single items within the two dimensions. For each dimension, sub-dimension and single item, scores were calculated from 0 to 100; higher scores indicating more severe psoriasis or more effective treatment. The final structure of the questionnaire was confirmed at follow-up 1.
Psychometric validation REFlective evaLuation of psoriasis Efficacy of Treatment and Severity scores were moderately correlated to the PASI score. All correlations were higher for the clinician version (r = 0.47-0.70) than for the patient version (r = 0.35-0.54). For both versions, the highest correlations between REFLETS and PASI scores were seen for the REFLETS symptoms score (0.54 and 0.70, patient and clinician versions, respectively) and the REFLETS total severity score (0.52 and 0.67, respectively). REFLETS scores were also moderately to highly correlated to Skindex-29 (r = 0.46-0.82) and DLQI scores (r = 0.36-0.82) for both versions; however, unlike correlations with the PASI score, correlations with these measures were lower for the clinician than for the patient version. Only the joint pain and treatment efficacy on joint pain scores were poorly correlated to the PASI, Skindex-29 and DLQI scores. Overall, concurrent validity results showed moderate to high correlations between REFLETS scores and clinician PASI Scores are presented as mean (SD); treatment efficacy and efficacy on joint pain concerned only patients who were treated (N = 407).
score, and patient Skindex-29 and DLQI scores when measuring similar concepts. These results suggest that REFLETS scores provide additional information not covered by the other standard measures. Both REFLETS versions demonstrated good clinical validity (Table 3 for the patient version of the REFLETS questionnaire). There was a statistically significant link between patient REFLETS scores and the global evaluation of severity by clinicians; when clinicians reported increased severity, patient REF-LETS scores indicated increased severity and decreased treatment efficacy. Similar results were found when comparing patient REFLETS scores with the severity and treatment efficacy global evaluation scales completed by patients. Similar results were found with the REFLETS clinician version (data not shown).
For both REFLETS versions, the internal consistency reliability was confirmed for all scores (Cronbach's alphas coefficients ranging from 0.86 to 0.98) except for the 'disease course' sub-dimension (0.66 and 0.67 for patient and clinician versions, respectively). The test-retest (intrapatient variability) of patient REFLETS scores between the two follow-ups was confirmed for all scores (ICCs ranging from 0.83 to 0.94).
The patient version of the REFLETS questionnaire was responsive to change, with the exception of joint pain and efficacy on joint pain scores (Fig. 2) . Patients reporting global improvement in psoriasis severity also had improved REFLETS severity scores (Fig. 2a) . Similarly, patients reporting greater global treatment efficacy also had better treatment efficacy REFLETS scores (Fig. 2b) . Responders on PASI score from inclusion to follow-up 1 had higher improvements on severity and treatment efficacy REFLETS scores than non-responders (Fig. 2c) . Similar results were observed for the clinician version of the REFLETS questionnaire (data not shown).
Categorization of REFLETS scores A similar categorization of the total severity REFLETS score was obtained for the patient version (Fig. 3) and clinician version (data not shown). Between 45 and 50% of mild patients and less than 10% of moderate and severe patients as classified by clinicians' judgment at inclusion had REFLETS total severity scores between 0 and 20. A score between 20 and 50 was reported by 50-55% of mild, 60% of moderate and 40% of severe patients. A score between 50 and 100 was reported by less than 10% of mild, 30% of moderate and 60% of severe patients.
Discussion
The need to evaluate the impact of psoriasis on patient quality of life when evaluating psoriasis severity is acknowledged in the literature. 3, 11 Interestingly, during our exploratory interviews, the impact of psoriasis and its treatment on patient's quality of life was identified as a criterion to evaluate disease severity by both patients and clinicians. Given the limitations of standard questionnaires used in clinical practice to evaluate psoriasis severity, 6, 7, 11, 34 and the lack of consensual definition of psoriasis severity, our study aimed to develop and validate a new instrument that assesses both patient and clinician perceptions of psoriasis severity and treatment efficacy. The finalized REFLETS questionnaire consists of 29 items distributed into two dimensions (severity and treatment efficacy). Patient and clinician versions are identical but refer to 'your psoriasis' and 'the psoriasis of your patient', respectively. The attributes used by patients and clinicians to assess psoriasis severity and treatment efficacy were strikingly similar. The finalization and psychometric validation of the questionnaire confirmed the two dimensions defined during development, and the similar structure of the patient and clinician versions. The REFLETS questionnaire was well understood and accepted by patients and clinicians in the validation study. The quality of completion was very good, with more than 90% of clinicians and patients completing all items, regardless of the severity of psoriasis of the patients included (31% mild, 38% moderate, 31% severe). Altogether, this suggests that REFLETS is appropriate for evaluation of all stages of psoriasis severity in clinical practice.
Almost one-fourth of the validation study population reported experiencing psoriatic arthritis. This is somewhat higher than what has been generally reported in the US 35 or
Europe, 36 but in agreement with a recent review concluding that psoriatic arthritis may affect up to 24% of psoriasis patients. 37 Additionally, it is also possible that the group of patients with mild psoriasis included patients with severe cases that had regressed to mild cases at the time of inclusion, explaining the surprisingly high number of patients with psoriatic arthritis in the mild group. This possibility is suggested by the fact that almost 33% of patients in the mild group had been treated with biotherapies, which are usually indicated for moderate to severe cases unresponsive to other treatments, or for those who have experienced harmful side-effects from other treatments. 38 The REFLETS questionnaire was developed and validated in a French population. To enable its use in future international studies, the questionnaire should be translated and linguistically validated in other languages, including English, and the validation study should be replicated to confirm results in those populations.
The psychometric validation of the REFLETS questionnaire demonstrated that it is valid, reliable and responsive to change. REFLETS enables discrimination between psoriasis patients based on disease severity and treatment efficacy. Concurrent validity results between REFLETS scores and Skindex-29, DLQI and PASI scores suggest that REFLETS scores provide additional information that is not covered by standard measures such as the PASI, the DLQI or the Skindex-29. Excellent internal consistency was demonstrated for both patient and clinician versions of REFLETS. Excellent test-retest reliability was shown for the patient version. Finally, REFLETS was shown to be responsive to changes between inclusion and the one to 3-month follow-up evaluation, according to severity and treatment efficacy global evaluation scales and changes in PASI score.
While robust psychometric properties were demonstrated for multi-item dimensions of REFLETS, results were more limited for the two single-item scores related to joint pain. This was not surprising, as only a small proportion of patients with psoriasis experience psoriatic arthritis. It may have been enlightening to evaluate these two single-item scores specifically with patients experiencing psoriatic arthritis. Despite that these two items concern only a sub-group of patients and that evaluating psychometric properties on single-item scores often results in limited conclusions, they were retained in the questionnaire because both patients and clinicians considered joint pain an essential factor in psoriasis severity and treatment efficacy evaluation.
Altogether, these results support the ability of the REFLETS questionnaire to assess both severity and treatment efficacy in psoriasis, from both patient and clinician perspectives, making it unique among evaluation measures currently available and a promising tool for use in clinical practice. It may help foster better patient-clinician communication and thus improve clinical decision making and patient management.
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